Development of a membrane dialysis bioreactor and its application to a large-scale culture of a symbiotic bacterium, Symbiobacterium thermophilum.
A simple membrane dialysis bioreactor was developed for a large-scale axenic culture of Symbiobacterium thermophilum, a symbiotic thermophile that requires co-cultivation with an associating thermophilic Bacillus strain S for normal growth. The bioreactor consisted of an outer- and an inner-coaxial cylindrical compartment bordered across a dialyzing membrane, which enabled a 1 l-scale dialysis culture with exchange of low molecular metabolites between the two compartments to be performed. Using the bioreactor, growth characteristics of S. thermophilum and Bacillus strain S were assessed under two medium conditions. The growth of S. thermophilum was measured by quantitative PCR because the bacterium formed no visible colonies and gave abnormally low turbidity. In medium containing 2% tryptone peptone, S. thermophilum proliferated up to 4x10(7) cells/ml, and strict dependence on the co-culture with Bacillus strain S was observed. On the other hand, medium containing 0.5% yeast extract not only facilitated the growth of S. thermophilum in the co-culture (6x10(7) cells/ml), but also allowed limited pure growth independent of Bacillus strain S (1x10(7) cells/ml), implying that some component of yeast extract can partially replace the growth requirement of S. thermophilum supplied by Bacillus strain S. Both the oxidative redox potential values and the cell morphology in the independently growing culture suggested the occurrence of marked unbalanced growth possibly caused by significant metabolic changes. The bioreactor is applicable to the analyses of culturing characteristics in symbiotic systems between free-living microorganisms.